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£ ^£ #51*11 ±7\&^ *H2^* 7flAltVcf. 7fl A] 51 o. > ti_V £ ^ 

71^^ H«*|# #31; ^-71 H^vfl^ -fr*^ ^^-i- ^*Rr #3); 
£ 3d 
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&S.^ ±x}$] ±.*}&z\^ X) ^ w 0 >^ {METHOD FOR MANUFACTURING ISOLATION LAYER IN 
SEMICONDUCTOR DEVICE} 

^ JEig, 

£ 3a vfl^l 5- 3dfe ■& ^3 <y*UlofloJ| of a. oV £ ^l ^^j-oj ^^«-^n| ^« C V 

31 : 7l^ 33 : ^ca^d]. 

35 : sfl-EL^sJ-s)- 37 : 



23-4 



V 1020030025775 #^ ^7}: 2003/5/30 

39 : 41 : -fr^ 

43 : 

<n> ^tg°- a>£^l 4i7}^ ^H^e]^ ^a^ofl ^ ^o.s., ^.cf o.^^, 

<12> ti>£^l^ ^7}^ ^^£7]- ^7>£)^A^ STI^^-H ^\ C)^- 

£hhS}JZ £>tf. ^^fl APCVDCAtmosphere Pressure Chemical Vapor Deposit ion) o]t\- 
HDPCHigh Density Plasma) CVD# ^l-g-^r ^7.} £<&^o) Aj-g-sjji $X^}^:, ^S-f 

H€*l(°l*r, STI)^ s-o] ^^V^i 7)3,2] ^^o_S.^ *)M] ^ *fl^ tr^l 

<13> Str, -B-^# 7>^1 SODCSpin On Dilectric) *H sfl^ nfl^ ^ 

3*fl ±x} , ^ ^3*1 ^£7> ^ STI 3£*hfl 

<14> Ol^- «fl^^7l SOD ^<£*M- ^ ^^5f# CfA} ^*Rr ^ 

°1 ^ Sl^^-M- 5flH^ ^HCf SODS #SJ-m ^ 5U^r ^}7\ 1^ H7l nfl^-ofl 
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<is> ol^^- SOD ^^M: •fi-H^^^oS i^el^- ^]^ y o V ^^ £ 1 31 5. 

<ie> 5L lofl HA]^ bV^o], ^£)^7]^-(ll)>S-oil sllH^^(13)3}- sfl^^^(l5)^- 

3#tr^ ^-§- (°1 5^1)1- ol-g-^ oli-sf ^e)#7l#(ll)^- 4£ 

ai^H B 31*1(17)1- ^tri}. 

<17> ZLcf^-, ^i^^^o] SOD *i<3^-(19)-g- ^^^>7) *H1 N20 SE^b 02 l-e^rl- oj-g- 

<18> oH^, #71 B31*l(17)^°fl S0D(spin on dielectric) ^^^"(19)^ ^ # 

71 SODA'S ^(19)^- S#tr &*\) ^S^l ^oi] J^g-^o.^. ^nfl^-g- ^<gB|(cl£Al) 

<19> o]sq- ^ ^5fl7l^cH] P^^ ( J7^1^ ti>i^^7>Sl *)1^H 

(narrow spaced -^^H 4r-§^ ^ £ ^M" *§^*Hr , ^-*1 E^l^HI 

^^<g^o] SOD ^Alofl Si *]U]4^o] %^<3°Jg6f| £ lS j „ A ,. ^ £ 2^1 

on^sf ^-ol ul^l^^- (poreH ^*8ii>W) 
<20> ^*V, -fj-^^n}- ^e^o.^. #el-^> ^SIS *Kr ^^<H1 N20 cflAloil 

02#5l-^>-i- A}~g-*).r4 *}d1e1-£ r.)^^.^.^^.(p 0re defect)^ aflTl^^lH^ 3.7]} 7l] 
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<21> 



<22> 



<23> 



<24> 



<25> 



<26> ^c]] 4§ tiVi^^fo) ^wV^, 

31 71^-i- ^]^-^ #31; 



<27> 



^•71 m^*!* ^s^m #7fl; 



<28> ^-71 ^^^^ S^l rfc^S] -fr^ H<S^-8- ^*Rr #?fl; 



<29> 



A oM -fr^^^M- ^M1^3*Rr #7«; 



<30> 



^71 -fF§^ ^^^-gr ^]^^^ #31; 



<3i> . ^-71 ^^Hg -B-g-^ ^<3^°1 ^l^F-a ##°1] ^<3*l-fr ^*Rr #711; 



<32> ^-71 *3<3^ C^l-g- ^<gn||. c^-Tjll- SL^}^ ^ & 
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<34> £ 3a ^ £ 3dfe ^aHH «>£.^^>^ ^>§Eiq- ^SlJ-^-i: 

^^S.<>]3., H 4a tfl^l £ 4d^ -g- cf^ ^*HH ^ 

d^l-g-^ afla^'S-g: ^ -^^^^£o]cf . 

<35> 5E*K 3E. 5^ t^ofl «K£*fl4i7]-^ ^>«-e)n|- ^^.h^^. ^ <g<H3l 4i 

^hg-em^H 'ihm 2^ ^ *>*i<>m. 

*}tt n^s}-^(35)-Br ^ W #7l sfl^^^(35) ^ofl 4i7> ^-e] ofl 

^ <^-8- 5fl€(37)# *§^W. 

<37> ncf^-, 5. 3bofl wV^^-o], ^1-71 i|)^(37)-i- ^^35 *M , sflJEL^ 

2^(35), sfl= #SW33) ^ ^2}^ 71^(31)* ^olnV^ <i]z]-*H BSfl^l(39)l- 

<38> ojo]^, >a-7l W3fl^(37)t JL, B^*l -fr^fe iHeflif ^ 

7i<5>7l ^«fl H^*l(39)7> ^e) ^71^(31)^1 3 ^&3W:£>M 3*1 ^ 

^ ^171^-o.SMl ^zj- cflol^l* ^s^M}. SEth ^>°1^ € ^sKside wall oxidation) 

600°C oj^-oj s]u|^oilA^ 20-200A ^rSj-^ 3^*1^ ^S. Q 
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^-Sj-Aiofl x$7) 3]f% ^7>S -^e) €-71^-^1 LPCVD 

ALD « 0 >^-2-S ^ 10-200A ^£ 5^. -fr*^ ^ 

e]- EE^r HDP-CVD #^H1 *M8« *r &xr ^^€-71^-^ ^f-^- ^1*1-71 H^l^l 
°ll 10 -200 A ^p-jo^ ^£ Sicf. 

^ ^ SiCxHy 0~4olJi, y ^ 0-12), SiOxCy (xxr 

0-40] ji, y ^ 0-12), Ar, He, N2, N20, H20, H202, NH3 SE^ 02 7>i» °]-g-SH 
2:D> b 0 Va|o S 100 W o^o] 4^ofl^ 2^o]^- ^X\Z}±r »^SL3, <^ fr| e)» ' 

o)°]*\, 5. 3c*\] JE^m «>^ol, ^"71 ^S]€ H^*l(39) -B--^ 
^ ^^^-(4i)# °H, ^-71 -ft-§-^ ^<2^(4i)£r <y 7i<a-g)-«)-^a}- 

«o v ^-2-S. A><a^l(SiH4)4 ^(H202)^ «hg-4i^-I- oj-g-^]- SHO(SiOxHy)^ ^^s)^ 
3), #71 SHO^ w>^*>7fl^ ^-*fl 50A-5000A ^£5. °H , #7l SH0 

x^ 0 ~ 4, y^ 0 - 12o]q-. ^7)^\, <$7] SHO^ ^ STi^r 

SiH4, SiHa(CH3)b, H202, 02, H20 ^ N20 ^r-§-^^» °l-§-*H -8r£ -10 ~ 150°C ^ 
lOmTorr - lOOTorr z\<&<*}*] ^tH}. Q M , #7l SiHa(CH3)b°1H 

0 ~ 4o}jl, «34^ 0 ~ 4olcf. atb, ^"71 SH0 ^3]-^.£<4 °}-^ ^> 

^£-1- ^^^>7l ^Sfl^ g-j}-^ 7l^lS N2, Ar, He, H2 7}*\)m oj-g-^-cf. gc^ SH0 ^ 
^ ^^MrS ^ 2i*d*}7} $}*H H202^ H20 tflul io~ 

80 vvt%5. ^-cj.. 
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=L 4-8-, ^Mr^o-S. -fi-f-A^o^o] #7l SH0*K41)-g- *m3-X|7l7l ^ <g*] 
n^W. °H, #7l ^^]7]tr OmTorr ~ lOTorrAH o] oj-e^HH 

SiH4, SiHa(CH3)b, N2, N20, NH3, 02, 03, Ar iE^r He 7}if #2}^}^ ^<^£ 

5-3002: ^ ^Aj^H SH0^(41)^ ^^s^-Alflcf. a} 7I *\ , #7l SiHa(CH3)b<^l ^ a ^ 
0 - 40U1, 0 - 4°m. SEth #71 -fi-S-^^-i- x}^&*}7} 

•=-^0.5. 02, N2, 03, N20, *E$r H2+02^ ^7}^ &3]7}o\)*\ 300~850°C ^rS^H 1-g- 
o]# <i^e]^- ^AltVcf. 

°H^, ^Mrg-^tHH HDP-CVD ^^^--ir ^^*>7l *H s^o. m^^. t£#Al^ b 

o_ t Ai^on^ ^oflo^ al o.ol 3:1-500:1 °1 BOECbuffered oxide etchant 
H 2 S0 4 ^- H 2 0 2 ^-g-^-^ l:l~500:l $0] #£. - 150 °c ^JE^aI 

4^*>7lM-, SC-l(standard cleaning-1), SC-2 *\}^ ^r-§-^# 5:1-500:1 HF S. § 

^1 *M &*\*}^) 2R> ^Ife H o V ^^°1lAi ^7\7] ol#<q ^l^^E^^- o_s_ Jg- 

#'1 -fH§-#^<3 ^-(41)^- ^Aj^ofl ^Al ^ 

-f-eH l^^^H 3zfiE^>7fl -&-•§-# 10 -3000 A Jf-^JE* 

^izl-tVcf. 

^•4^-, £ 3d«fl £Al^ til-S^ol f #tfl^o.s ^lU^ ^^^"(43)^: #71 -B-^Aj^ 
<3^(41)# €*H ^SSl #^ofl ^^d-. olnfl, Aj-7] ^ig^ ^0^(43)^ SiH4 

71^11- ol-g-t!" HDP-CVD«o v ^°lM- TE0S *±-%-7}%) » ol-g.^- AP-CVD £E^r SA-CVD «<H1 °- 
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<45> ol^Ai, j$ 7 ) ^^^(43) ^» 33- ^sM^l ^«fl 02, N2, 03, N20 

§1 H2 + 02^ ^7}^ &$]7] ^ 300- 12000 TC *H4H 5* <>]<$■ ^X\^}t]i^ 600V 

<46> ZLtf-g-, #7] ^l^tb ^^M" f^*Kr -S-AH S>Jf 

^'S^M ^ 50A o)Aj- ^<d^(^l£Al) 
SiH4, TEOS, DCS, 02, N2, 03, N20 ^ H2 + 0221 ^7fi $-<ft 7 )s± t 500~11000°C 

<47> o)6)*\ t ££ofli- JEAl^l ^, WsHg-^ ^-Sfl Aj-7] ^ ^t;-g; 

4a tfl^] £ 4d# ^-cf. 
<49> £ 4a £ 4dfe *UHH1 rcf^- ^7>^-^^- 

<50> t}e ^Al^ofl af= ^KE^l^i*}^ ^.g.^ ^^^^ $j°H, £ 4a 

tfl^l £ 4c<>fl £A)^ ^i^^o. oj^-^v ^ ^Al^l^ ^-^tb r^S ^J1s]£S 

<>H cfltt ^^>7l5. *Vcf . ^, al^l^fo] i7>^-el^- ^^ojj 9X°]*\, 

£4a| £4b^ B 31*1(59) £ 4c^ -f}-^ ^0^(61) tfl^ 

<5i> zi c]~§-, -fr-g-^c^o] ^-7] SH0^"(6D* ^sH^ 

*r*8W. olnfl, #71 *11JSM71^. ^,g. ^ojs. lOOTorr *HH SiH4, 
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SiHa(CH3)b, N2, N20, NH3 , 02 , 03, Ar £^ He 7>^» s.^v\s. *H-£ 5- 

300^ ^°J; SH0*K61)-§- *lU5H^tf. <^7H, #7] SiHa(CH3)b4H 

0 - 4°U, 0 - 4«m. 5Eth -fr-S^g^-fr *}^%}7] ifltb 

02, N2, 03, N20, IEtt H2+02^ £^-7}>: -g-ij^HH 300 -850 1 ^r^H 

°H^, 3^r§^H*l HDP-CVD ^^*>7l #3.-f ^ B 

o. ^zj-ofl^ ^ofl^ til ^.ol 3:1-500:1 <?] B0E(buffered oxide et chant )-§-^ °] t+, 
H 2 S0 4 ^- H 2 0 2 1:1-500:1 ^ ~ i 50 °c ^rJE^H ■ 

^]^^>7lM-, SC-Kstandard cleaning-1), SC-2 ^ ^-g-^# 5:1-500:1 HF S § 

Til *H <a^zH M]^}tt ^f^H tb7W oj^-o) >Hl^^e|» ^ 

^-#^^^^(61)^: ^^Hl ^ Sfe ^ 

% ^-^^H 4^>7fl ^"71 -fi-f-^ 10-3000A 

^ofl ^1^^- ^<g^-(63)* f^t!^. ojnfl, ^7} ^^^(63)^8: 

SiH4 «>-§- 71^11- o]4tb HDP-CVD «o v ^°lM- TE0S #-§-7l *H-& AP-CVD, SA-CVD ^ 
<L2. ^^A. 
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#7l ^l^t!- ^^^"(63) #-*M- ci^- x]t£$-a]7]7] 02, N2, 03, N20 

^ H2 + 02^] ^7}i -g-^71 ^ 300~1200r ^rS^H 5^ °1# ^^l^M- ^ 600 1) 

SiH4 "}•-§- 71^11- oj-g-t!: HDP-CVD ° 0 V ^ °1 *4 TEOS *h§-7l^# ol-g-^- AP-CVD, SA-CVD ^ 
±2. CMP-g- c]nl^^Bj-(65)-i- °H, ^V 7 } c^nl ^o^^.(65)^ tfcfl^o.^. ^ 

tV ^«3^(63)$H ^7>5L ^sr}^ *}* %<&^$\ *1^SH* ^r*\°-2. 50- 

5000 A ^tH}. iEth #7l ^^^^^-(65) SiH4, TEOS, DCS, 02, N2, 

03, N20 ^ H2 + 02^1 ^7>^ ^$]7)2\-, 500~11000°C ^rS^l^i 

°]°)*\, ^°\)±r S.*)***] ig^Sj-^-^ *§~§r 5-tifl .^7} ^^M" £x} 

<58> #7ltft ti>5f ^-o] ( ^o]i cq-^ av^^i ^7>o] ^>^-el°| *Hs«J-»?H 21 
-fr-f-S #^H1 N20 #^n}^Em ^tfsKn. Al#*l£$H BN 

S^r FN ^^^-i- -a*l*Ks.3.*q 18 ^flSRr n]>m^^^-(pore defect) ^7> 
HTll #£l51tt Jl^7> 

< 59 > gc^ £ 5°fl 5L*m A^oflA-lss}. ^o], o.-g-^^nj-.g. °>^^W HF» M) 

3^8*H ^(sidewallHl ^Hltb ^(nano-pore)!^ ^l^S)^ 
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£ ^-S- ^3 3 ^AloflcH] , ^^3H1 

* 7>^1 ^^17} 7^^- ^olcf. 
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11 

a>iE^7l^tflo)l H^IS *§#*Hr 

#7l H^lifl^ -fi-M $^*H=- #31; 

#71 ^^l *g#3 #^<>fl *8#*Hr ^l* 

5L^H ^^fe 3* ^3-2-5. *m a J-£^l 4i^>sl 4i7>^ei^ . 
2] 

HH 5&°W, #71 -fr*# li^iH^l °J^l^rS. 3*|e]«Hr ^Tfll- c-i a 
^*>5l, #71 ^^el^Tfl^ #Bl^ ^Bl s^r ^el ^ sl-H-* *>-§-*l-*r 

3* s}^ «V£^1 4^1-s] ^>«-sl^->ils« 0 v^. 

[^T 1 * 3] 

*H 2%H1 $a<*H, #71 ^^sl #el-^n>^gl^ lOOTorr «MM 

SiH4, SiHa(CH3)b (a^ «3^7} 0 ~ 4°1jI, ^7} 0 - 4), N2, N20, NH3, 02, 03, 

Ar JEE^r He <>)■%-■& #£}^n>^ ajofs. 52: ^l^Rr f ^JlS s}^ a_V 
H^l dL7>2} i^B^ ^12:^. 
l^*J- 4] 

*fl 1%H1 Si^H, ^-71 -S-g-# ^*H] = 31*1 #3**1 ?lfe ^7111- 
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5] 

4 4*<H SU^H, ^sH^lfe 600°C £r-£°l#2l ^i^ioj^ ^l^^S), 

20 -200 A ^Ml^ ^*Kr 33 # ^8-2-3. *>fe i*]-^ Mr£] D -t 

[3^8- 6] 

*fl 4*^1 &<H*1, ^^^-5}-^-^^ B^^vfl-?-^ LPCVD ALD« 0 V ^H 

o}*V zj^sj-i- ^*H= #31* 3 S1H?Rr 3* ^8-2-5. ^ i&5=*H ±.^>S] 

7] 

# ^>^O.S. ^*Hr #7fl» ^lO S ^ tiV £ ^l 

8] 

*fl l^«fl ^7] -fr^ SHO (SiOxHy ; 0 ~ 3, y£) ^ 

^fe 0 - 1) ^^-a- SL^Rr ^r^SL^ SV£*)1 4i7|-o] ^>^-e|^ 

IQtt 9] 

*fl 8^1 5a°H, #71 SH0» °l-g-tb -fr^^^ 50 -5000 A ^M)3. ^*Rr 
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llltt 10] 

*0 8%H1 &<>H, -f}-§-^ ^^S. °]-§-i5Kr SHO ^^^Hl ^ 

*fl <?1 A>^^](SiH4)34 ^(H202)^1 «>-§-^# °l-§-*M ^^s>fe ^-g- 

111 

*fl 10^H] &<>H, #7} SHO^^ SiH4, SiHa(CH3)b (a^ *$$\7} 0 - 40)11, ^ 
^7}- 0 ~ 4),' H202, 02, H20 N20 u J|-iit °]-g-*M -10 - 100 °C g 100 Torr 

12] 

B0E(buffered oxide etchanO-g-^lM-, H 2 S0 4 ^ H 2 0 2 ^r-§-^* 1:1-500:1 ^ 

3<H ~ 150 "C ^I^sWl}, SC-l(standard cleaning-1), SC-2 4^ iE^ 

^-§-^# 5:1-500:1 HF 5L §<A] *H ^^^1 ^ ^*Rr ^=g^H ^7}*1 oj 

13] 

#7l ^-711^ 02, N2, 03, N20 ^ H2 + 02^ ^7>i ^7] % ^S. 300 - 850 

<HH ^^S. 1^- -^Al^u}-, 02, N2, 03, N20 ^ H2 + 022] ^7}i ^7HH 
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> 

300 ~ 12000 1C<HH 5^-o]^v ^Al^q- SE^ 600 r ^r^H ^ RTP ^ 

14] 

*(|131H 9X°]*], *l^SM7lfe #3lxr, 0mTorr~10TorrA>ol^] <y-^*HH 

SiH4, SiHa(CH3)b (a^ 0 ~ ^lJL, 0-4), N2, N20, NH3, 02, 03, 

Ar SEfe He 7}^ o)^ s.^v}s. ^o]S. 5- 3002: ^a]*}^ ^l^sf-A]^ 53 

-8: ^H}-2-5.*Hr tiV£^l^>5] i7}^s| ^lS«o V ^ . 
15] 

16] 

*1) 1*^1 5a<=>H, -S-7} ^1^*1: ^91^* ^7} t^e^^s], a> 7 1 

^31^ 02, N2, 03, N20 ^ H2 + 02^ ^7}i &s$ 7 ] ^ 300 ~ 12000 °C -&5L 
c$*\ ^o]si 5^0]^ ^Al^TlM-, 600 °C ©ltf^rS^IH l^ojAj- RTP^^l- ^a]^ ^ 
^<L3. ^7.} 9] iM-g-Em ^l^tij-^. 

[3^* 17] 

B 31*1 7} ^Aj^ aV^^j] *H^*Hr 

A>7l H^H^l ^ofl o.^ %<£^ fg^f;}^ cf^l; 

^71 -fi-^^sj-g- ^Ml^el*Hr &7j\; 
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^"71 #Jf<>1| CH-g- ^^-g- ^*Rr 0. S ^ 

18] 

[^If 191 

*I|17^HI 5a°H, ^>7l ^}^^^- ( ^z]-oflu4 ^oflo^ al^o] 3:1-500:1 <?1 BOE 
(buffered oxide et chant )-g-^m, H 2 S0 4 ^f H 2 0 2 1:1-500:1 *}-§r3. 

- 150°C ^r£ofl^i ^l^^VTiq-, SC-l(standard cleaning-1), SC-2 ^ ^-§- 
^ 5:1-500:1 HF S. #7fi *M ^AizH] ^s>i=. ^f^H ^7}*} o}^ 

[$^* 20] 

*KE.31 4i7V^ 
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[^T 1 * 21] 

*fll7%Ml Sfl°H, #7] *1H*V ^^^^r, SiH4 ^-§-71^11- ol-g-^v HDP-CVD »cHM 

M- TEOS ^-§-71^1* ol-g-^V AP-CVD, SA-CVD « 0 V ^ ^ ISs}^ 

22] 

*)U7%M1 ^71 02, N2, 03, N20 ^ H2 + 02^ ^^7>>i 

$4)7] ^ 300- 1200 °C 5^ ^Al^M- 600 1 ol^H<fl^ 13: o] # 

RTP ^Sl# ^Al*Rr ^-g, f^o^ a>£^4i7>^ ^7>^-^nv 

l^^r 23] 

^117^1 &°H, ^"71 Dlnl^B)-^., SiH4 ti>-g-7l^l# ol -g-^ HDP-CVD *8"*MM- 
TEOS ^r-S-71^1- AP-CVD, SA-CVD f^Rr ^ ^-3} °.5.*Rr 

7>^ i4§2] n -l ^lS*^. 
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3cl 

41 § 




51 



[Sl 4b] 

59 
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